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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an elastic surface wave 
divider which can suppress deterioration of the quantity of 
attenuation from an antenna terminal 21 to a reception terminal 23, 
and also can suppress deterioration of the quantity of attenuation in 
isolation properties from a transmission terminal 22 to the reception 
terminal 23, and a communication device using it. 
SOLUTION: A wave divider 61, which has a plurality of elastic 
surface wave filters 2 and 3, is provided on the first electrode 
pattern 14a on the surface side of a multilayer board. The antenna 
terminal 21, the transmission terminal 22, and the reception terminal 
23 are connected severally to the wave divider 61, on the periphery 
of the fourth electrode pattern 1 7a on the rear of the multilayer 
board. A strip line 33 for matching, which is made in the third 
electrode pattern 16a in the middle layer of the multilayer board and 
is connected to the antenna terminal 21, is grounded to at least one 
side excluding a side opposed to a side on the side of the antenna 
terminal 21. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The spectral separation section equipped with the spectral 
separation function for transmission and reception is prepared on a 
substrate, using a surface acoustic wave filter two or more. The antenna 
terminal connected to the spectral separation section, respectively, a 
transmitting terminal, a receiving terminal, and an earth terminal The 
surface acoustic wave splitter characterized by being prepared in the 
periphery of a substrate, for the strip line equipped with the adaption 
function connecting one side to an antenna terminal, grounding another 
side to at least one side other than the side which counters the side by 
the side of an antenna terminal, and preparing it. 
[Claim 2] The surface acoustic wave splitter which a substrate is a 
multilayer substrate which has a conductor pattern for an electric 
element circuit or a path cord in plurality and the thickness direction, 
respectively in a surface acoustic wave splitter according to claim 1, 
and is characterized by forming the strip line as some above-mentioned 
conductor patterns, and connecting it to the above-mentioned conductor 
pattern and the conductor pattern for touch-down of this layer. 
[Claim 3] The surface acoustic wave splitter with which the strip line 
carries out the description of being grounded in one side by the side of 
an antenna terminal in a surface acoustic wave splitter according to 
claim 1 or 2. 

[Claim 4] The surface acoustic wave splitter characterized by grounding 
the strip line in the field which contains a receiving terminal between 
two fields divided by the imaginary line which ties the antenna terminal 
and transmitting terminal in a substrate in the surface acoustic wave 
splitter according to claim 1, 2, or 3, and a different field. 
[Claim 5] The surface acoustic wave splitter characterized by preparing 
a transmitting terminal and a receiving terminal on both the corners of 
the first side of a substrate, respectively, and preparing the antenna 



terminal on the center section of the second side which counters said 
first side in a surface acoustic wave splitter given in any [ claim 1 
thru/or ] of 4 they are. 

[Claim 6] The surface acoustic wave splitter characterized by arranging 
the earth terminal between an antenna terminal, a transmitting terminal, 
and a receiving terminal, respectively in a surface acoustic wave 
splitter according to claim 5. 

[Claim 7] The surface acoustic wave splitter characterized by 
establishing the strip line in the coiled form in a surface acoustic 
wave splitter given in any [ claim 1 thru/or ] of 6 they are. 
[Claim 8] The communication device characterized by having a surface 
acoustic wave splitter given in any [ claim 1 thru/or ] of 7 they are. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the SAW splitter 
which has an impedance matching circuit in the bond part of two or more 
surface acoustic wave (it abbreviates to SAW hereafter) filters, and an 
antenna terminal, and the communication device which has it. 
[0002] 

[Description of the Prior Art] In recent years, the cellular phone 
corresponding to the multi-band equipped with two or more communication 
system is examined as advanced features of mobile communication devices, 
such as a personal digital assistant. Since two or more communication 
system is constituted in one personal digital assistant, the 
miniaturization and advanced features are demanded in the component part. 
Therefore, in the dual filter which unified two filters with which a 



pass band frequency is different from each other, and a splitter called 
a transceiver common machine, use of an SAW filter effective in a 
miniaturization is considered. 

[0003] As such a splitter, what inserted the chip simple substance of an 
SAW filter in the can case for airtight maintenance is indicated by 
JP, 2-69012, A. In the above-mentioned official report, the need of a can 
case being equipped with a shielding effect, and soldering the can case 
of an SAW filter to a substrate is lost, as compared with the 
conventional dielectric filter, handling is easy, and the effectiveness 
that a miniaturization is expectable is indicated. 

[0004] Furthermore, since track length becomes short as compared with 
the strip line on the conventional distributed constant track when a 
splitter given in the above-mentioned official report makes an inductor 
the branch circuit as an impedance matching circuit, occupancy area of a 
branch circuit is made small and, in addition to said effectiveness, a 
splitter can be miniaturized further. Moreover, in the above-mentioned 
official report, an inductor is constituted at the substrate rear face 
and it miniaturizes. 

[0005] Moreover, the splitter using the band-pass filter which consists 
of two or more SAW resonators is indicated by JP, 5-167388, A, and 
inserting an inductance in the 2nd example given in the above-mentioned 
official report from the node of a transceiver signal as an impedance 
matching circuit to GND as one configuration of the splitter is 
indicated. 

[0006] As a splitter of further others, keeping isolation good, what has 
possible miniaturizing as much as possible is indicated by JP, 5-167389, A, 
and it is indicated that three external signal terminals are arranged in 
the three sides, GND is further arranged on both sides of each signal 
terminal, and the leakage of a signal can be prevented in the 6th 
example given in the above-mentioned official report. 
[0007] 

[Problem (s) to be Solved by the Invention] However, in the splitter 
using the above-mentioned conventional SAW filter, the miniaturization 
progressed, and since the distance between each terminal, such as an 
antenna terminal, a transmitting terminal, and a receiving terminal, 
becomes near, the problem of it becoming impossible to fully take the 
isolation between each terminal has been produced. 

[0008] To each signal terminal being arranged the same side, by JP, 5- 
167389, A, when each signal terminal is arranged at three sides and 
arranges GND on both sides of each signal terminal, at JP, 2-69012, A, the 
leakage of the signal between each signal terminal is prevented. 



[0009] By the way, the inductance of juxtaposition may be used, as a 
matching circuit is generally required for the antenna-coupler-control 
section of a SAW splitter and it is shown in JP, 2-69012, A or JP, 5- 
167388, A. When connecting with an antenna terminal by making an 
inductance into a matching circuit as shown in "Fig. 1 (b)" given in 
JP, 2-69012, A, and connecting another side to GND, arranging a GND 
electrode to the opposite side of an antenna terminal has good 
convenience on wiring. 

[0010] However, by the approach of the above-mentioned arrangement, 
there was a problem that neither the isolation of an antenna terminal 
and other terminals nor isolation between a transmitting terminal and a 
receiving terminal could fully be taken. 

[0011] The purpose of this invention is offering the communication 
device which has the SAW splitter and it which equip the antenna- 
coupler-control section with an impedance matching circuit, and have a 
good isolation property. 
[0012] 

[Means for Solving the Problem] In order that the SAW splitter of this 
invention may solve the above-mentioned technical problem, two or more 
SAW filters are used. The antenna terminal by which the spectral 
separation section equipped with the spectral separation function for 
transmission and reception is prepared on a substrate, and is connected 
to the spectral separation section, respectively, A transmitting 
terminal, a receiving terminal, and an earth terminal are formed in the 
periphery of a substrate, the strip line equipped with the adaption 
function connects one side to an antenna terminal, and it is 
characterized by grounding another side to at least one side other than 
the side which counters the side by the side of an antenna terminal, and 
being prepared. 

[0013] By having used two or more SAW filters according to the above- 
mentioned configuration, by having prepared the strip line equipped with 
the adaption function which can demonstrate the spectral separation 
function for transmission and reception, and is connected to an antenna 
terminal, it becomes possible to aim at adjustment of the I/O impedance 
in an antenna terminal, and the transmission characteristic for the 
transmission and reception from an antenna terminal can be improved. 
[0014] Moreover, with the above-mentioned configuration, by having 
grounded and established the strip line in at least one side other than 
the side which counters the side by the side of an antenna terminal, 
degradation of the magnitude of attenuation between [ from an antenna 
terminal ] receiving terminals can be suppressed, and magnitude-of- 



attenuation degradation in the isolation property between [ from a 
transmitting terminal ] receiving terminals can also be suppressed. 
[0015] In the above-mentioned SAW splitter, a substrate is a multilayer 
substrate which has a conductor pattern for a ********** circuit or a 
path cord in the two or more thickness direction, respectively, and it 
is desirable that* the strip line is formed as some above-mentioned 
conductor patterns, and is connected to the above-mentioned conductor 
pattern and the conductor pattern for touch-down of this layer. 
[0016] According to the above-mentioned configuration, by using a 
substrate as a multilayer substrate, a miniaturization can be attained, 
and the degree of freedom of wiring for each terminal can be enlarged, 
and interference between each terminal can be controlled. 
[0017] In the above-mentioned SAW splitter, it is desirable to ground 
the strip line in one side by the side of an antenna terminal. 
[0018] According to the above-mentioned configuration, -izing of control 
of magnitude-of-attenuation degradation between [ from an antenna 
terminal ] receiving terminals and the control of magnitude-of- 
attenuation degradation in the isolation property between [ from a 
transmitting terminal ] receiving terminals can be carried out 
[ certain ] further more. 

[0019] In the above-mentioned SAW splitter, the strip line may be 
grounded in the field which contains a receiving terminal between two 
fields divided by the imaginary line which ties the antenna terminal and 
transmitting terminal in a substrate, and a different field. 
[0020] According to the above-mentioned configuration, it becomes more 
certainly possible to keep good the isolation between [ from an antenna 
terminal ] receiving terminals by being grounded to the field to which 
the strip line does not contain a receiving terminal between two fields 
further divided by the imaginary line which ties an antenna terminal and 
a transmitting terminal. Therefore, with the above-mentioned 
configuration, a good damping property can be acquired more effectively, 
attaining a miniaturization. 

[0021] In the above-mentioned SAW splitter, it is desirable to prepare a 
transmitting terminal and a receiving terminal on both the corners of 
the first side of a substrate, respectively, and to prepare the antenna 
terminal on the center section of the second side which counters said 
first side. 

[0022] According to the above-mentioned configuration, since a mutual 
interference of an antenna terminal, a transmitting terminal, and a 
receiving terminal can be controlled, -izing of the good isolation 
between each terminal can be carried out [ certain ] more. 



[0023] It is desirable that the earth terminal is arranged between an 
antenna terminal, a transmitting terminal, and a receiving terminal in 
the above-mentioned SAW splitter, respectively. 
[0024] Since a mutual interference of an antenna terminal, a 
transmitting terminal, and a receiving terminal can be more certainly 
controlled with the earth terminal arranged among them according to the 
above-mentioned configuration, -izing of the good isolation between each 
terminal can be carried out [ certain ] further. 
[0025] In the above-mentioned SAW splitter, the strip line may be 
established in the coiled form. According to the above-mentioned 
configuration, by forming the strip line in a coiled form, space-saving- 
ization can be attained and it can miniaturize. 

[0026] On the other hand, with the above-mentioned configuration, since 
the coiled form strip line functions also as an inductance component, 
only as a mere adjustment component, there is nothing and signal 
radiation of the unnecessary harmonic frequency from communication 
devices, such as a personal digital assistant, can be oppressed by 
making it function also as a component for signal oppression of harmonic 
frequency. 

[0027] The communication device of this invention is characterized by 
having which the above-mentioned SAW splitter, in order to solve the 
aforementioned technical problem. 

[0028] Since according to the above-mentioned configuration the mutual 
isolation of an antenna terminal, a transmitting terminal, and a 
receiving terminal is good and has the SAW splitter which can be 
miniaturized, while being able to attain a miniaturization, the 
communication link property of a transmission characteristic can be 
improved. 
[0029] 

[Embodiment of the Invention] It will be as follows if each gestalt of 
operation of this invention is explained based on drawing 1 R> 1 thru/or 
drawing 17 . 

[0030] (The first gestalt of operation) Drawing 2 is structural drawing 
for explaining the SAW splitter concerning the first gestalt of 
operation of this invention. As shown in drawing 2 , the SAW splitter of 
this invention carries and has the coil 4 and capacitor 5 SAW filter 2 
for transmission, SAW filter 3 for reception, and for impedance matching 
on the rectangular plate-like multilayer substrate (substrate) 1. The 
spectral separation section 61 is formed of each SAW filters 2 and 3. 
[0031] Although SAW filters 2 and 3 do not illustrate, they have one or 
more comb mold polar zone (it is written as IDT 



INTADEJITARUTORANSUDEYUSA and the following), and two reflectors which 
sandwich IDT from right and left (the propagation direction of SAW) 
along the propagation direction of SAW on a piezo electric crystal 
substrate. 

[0032] Above IDT is formed with metal thin films, such as aluminum, and 
functions as a SAW transducer which changes and outputs SAW which 
changed the inputted electrical signal (alternating current) into SAW 
(elastic energy), was made to spread on a piezo electric crystal 
substrate, and was spread to an electrical signal. The above-mentioned 
reflector has the function to reflect spread SAW in the direction to 
which it came. 

[0033] In such IDT, a signal transformation property and a setup of a 
passband are possible by setting up decussation **** which shows the die 
length and width of face of each blind-like electrode finger, spacing of 
each adjacent blind-like electrode finger, and the confrontation die 
length in the condition between mutual blind-like electrode fingers of 
having become intricate, respectively. Moreover, in a reflector, a setup 
of a reflection property is possible by adjusting the width of face and 
spacing of each reflector electrode finger. 

[0034] Moreover, in said SAW splitter, although not indicated in drawing, 
the components of SAW filter 2 grade are further carried in metal 
covering by the wrap on the multilayer substrate 1. Moreover, each strip 
lines 31, 32, and 33 for adjustment are built in the multilayer 
substrate 1, respectively as shown in the spectral separation circuit 
diagram of drawing 3 . The strip lines 31 and 32 are formed on the 
coiled form track, and the strip line 33 is formed on the zigzag track 
which bent by turns, and they have the function as an inductance 
component. 

[0035] An example of the sectional view of said multilayer substrate 1 
is shown in drawing 4 . The multilayer substrate 1 had the dielectric 
layers 11, 12, and 13 of three layers along the thickness direction, and 
is equipped with the conductor layers 14, 15, 16, and 17 which consist 
of the copper or aluminum arranged at those upper and lower sides (the 
thickness direction), respectively. Dielectric layers 11, 12, and 13 are 
aluminum 203. It consists of a ceramic of an oxide system [ like ], 
resin of textile glass yarn, etc. The multilayer substrate 1 may make 
the number of layers fluctuate according to the configuration of an 
adjustment component, and a class here. 

[0036] The top view of each four conductor layers 14, 15, 16, and 17 of 
the multilayer substrate 1 is shown in drawing 1 (a) - drawing 1 (d). As 
shown in drawing 1 (a), 1st electrode pattern (conductor pattern) 14a 



for carrying SAW filters 2 and 3, a coil 4, and a capacitor 5 is formed 
in the 1st conductor layer 14. As shown in drawing 1 (c), 3rd electrode 
pattern (conductor pattern) 16a equipped with each strip lines 31, 32, 
and 33 for impedance matching, the node section (common terminal) 34 of 
each strip lines 31, 32, and 33, and each touch-down patterns 24A and 
24B connected to the other end side of the strip line 33 is formed in 
the 3rd conductor layer 16. 

[0037] As shown in drawing 1 R> 1 (b) and drawing 1 (d), touch-down 
pattern 17b which is a part of 2nd electrode pattern (conductor pattern) 
15a which is the touch-down (GND) pattern formed in the 2nd conductor 
layer 15, and 4th electrode pattern (conductor pattern) 17a formed in 
the 4th conductor layer 17 faces across each strip lines 31, 32, and 33 
in the thickness direction of the multilayer substrate 1. 
[0038] Moreover, between each 1st thru/or 4th conductor layer 14-17, as 
shown in drawing 4 , the through hole 19 formed in the beer hall 18 and 
the multilayer substrate 1 exterior which were formed in the thickness 
direction by penetrating to the multilayer substrate 1 interior along 
the thickness direction connects electrically. 

[0039] Moreover, as shown in drawing 1 (d), the antenna terminal 21, the 
transmitting terminal 22, the receiving terminal 23, and each earth 
terminal 24 are formed in the 4th conductor layer 17 along with the 
periphery of the abbreviation rectangle-like 4th conductor layer 17, 
respectively as 4th electrode pattern 17a. Moreover, arrangement of each 
rear-face terminal prepared in the rear face (the thickness direction 
end side side of the multilayer substrate 1, rear-face side of the 4th 
conductor layer ,17 shown in drawing 1 (d)) of a SAW splitter at drawing 
5 is shown. With each rear-face terminal, as shown in drawing 5 , each 
earth terminal 24 is formed on touch-down pattern 17b of the 4th 
conductor layer 17 by coating a predetermined configuration with 
insulating materials, such as a resist 20, from a rear-face side. 
[0040] In arrangement of such each rear-face terminal, the antenna 
terminal 21, the transmitting terminal 22, and the receiving terminal 23 
are arranged so that a mutual interference may be controlled. For 
example, the transmitting terminal 22 and the receiving terminal 23 are 
formed, respectively on both the corners of the first long side (the 
first side) in the abbreviation rectangle-like 4th conductor layer 17, 
and the antenna terminal 21 is formed on the center section of the 
second long side (the second side) which counters the first long side of 
the above. 

[0041] Furthermore, in each above-mentioned rear-face terminal, 
plurality, for example, two pieces, or three earth terminals 24 are 



arranged, respectively between the antenna terminal 21, the transmitting 
terminal 22, and the receiving terminal 23, and between the terminals 
which adjoin each other mutually serves as regular intervals mostly. 
[0042] By arrangement of such each terminal, interference between the 
antenna terminal 21, the transmitting terminal 22, and the receiving 
terminal 23 can be more certainly controlled now. 

[0043] As shown in drawing 1 (c), the strip lines 31 and 32 of the open 
type for preparing an attenuation pole near [ the twice of a 
transmitting side and 3 times as many as this ] the higher-harmonic 
frequency band and the strip line 33 which has an impedance matching 
function in antenna-coupler-control section 14b are formed in the 3rd 
conductor layer 16. 

[0044] It is communalized in the node section 34 and these three strip 
lines 31, 32, and 33 are connected to antenna-coupler-control section 
14b of the 1st conductor layer 14, and the antenna terminal 21 of the 
4th conductor layer 17 through through hole 19a, respectively. One side 
of the input/output terminal of SAW filter 2 and SAW filter 3 is 
connected to antenna-coupler-control section 14b, respectively. 
[0045] Another side of the strip lines 31 and 32 is opened, and another 
side of the strip line 33 is connected to Touch-down 24A and 24B, for 
example, each touch-down patterns, within this layer of the 3rd 
conductor layer 16. Each touch-down patterns 24A and 24B are connected 
to each earth terminals 24a and 24b of a rear-face terminal through each 
through holes 19b and 19c, respectively. 

[0046] Furthermore, each touch-down patterns 24A and 24B are connected 
to touch-down pattern 14c of the 1st conductor layer 14, and 2nd 
electrode pattern 15a which is the touch-down pattern of the 2nd 
conductor layer 15. 

[0047] At this time, it connects only with each touch-down patterns 24A 
and 24B of the side 41 which contains the antenna terminal 21 in this 
layer of the 3rd conductor layer 16, and the strip line 33 is grounded. 
[0048] The property of the SAW splitter for AMPS/CDMA by the first 
gestalt of this operation is shown in drawing 6 and drawing 7 . The 
passband of a transmitting side is 869MHz - 894MHz of passbands of 
824MHz - 849MHz and a receiving side. Drawing 6 is the amplitude 
characteristic near [ from the antenna terminal 21 to the receiving 
terminal 23 ] the pass band. In the property shown in drawing 6 , 58dB 
and the good magnitude of attenuation have been obtained in 849MHz (**2). 
Drawing 7 is an isolation property from the transmitting terminal 22 to 
the receiving terminal 23. In the property shown in drawing 7 , 62dB and 
a good property have been similarly acquired by 849MHz (**2). 



[0049] In addition, although the strip line 33 gave the example grounded 
to earth terminal 24a on one side of the sides 41 by the side of the 
antenna terminal 21 etc. with the first gestalt of operation, this 
invention is not limited above, and as shown in drawing 8 , in addition 
to the side 41 by the side of the antenna terminal 21, it may be 
connected to earth terminal 24c of the side 42 by the side of the 
transmitting terminal 22 which adjoined the side 41, or 24d of earth 
terminals. Even in this case, the good magnitude of attenuation is 
obtained. 

[0050] The SAW splitter for a comparison replaced with the touch-down 
location of the strip line 33 of this invention shown in drawing 9 (a) 
on the other hand is shown in drawing 9 (b). The SAW splitter for a 
comparison shown in drawing 9 (b) replaces the conductor layer 26 of the 
3rd 'equipped with strip-line 33a with the 3rd above-mentioned conductor 
layer 16 in the 3rd conductor layer 16, and others are produced 
similarly. Strip-line 33a is grounded by touch-down pattern 24C used as 
the side 43 which counters the antenna terminal 21 in addition to the 
aforementioned side 41 and the side 42 while it is grounded by each 
touch-down patterns 24A and 24B. 

[0051] Each property of the SAW splitter for a comparison is shown in 
drawing 10 R> 0 and drawing 11 , respectively. In the amplitude 
characteristic from the antenna terminal 21 to the receiving terminal 23 
of drawing 10 , 849MHz has deteriorated to about 45dB. Similarly, in the 
isolation property of drawing 11 , the 849MHz magnitude of attenuation 
has deteriorated -in about 47dB. About 16dB and those amounts of 
degradation of the difference with about 13dB and drawing 7 are [ the 
difference with drawing 6 ] clearly large. 

[0052] In addition, the dotted line in drawing 10 and drawing 11 is each 
property shown in drawing 6 shown in the comparison, and drawing 7 . The 
structure shown in drawing 9 (b) as shown in the circuit diagram of 
drawing 12 is not enough as the touch-down (GND) of each terminal of a 
splitter to the touch-down (GND) of system of measurement (communication 
devices, such as a personal digital assistant). 

[0053] For this reason, few inductance components 51, 52, and 53 are in 
touch-down wiring inside a splitter, since the inductance component 53 
to the receiving terminal 23 becomes small from the inductance component 
51 to the antenna terminal 21, the leakage of an earth terminal side to 
a signal will occur from the antenna terminal 21 to the receiving 
terminal 23, and the magnitude of attenuation will deteriorate. 
[0054] Therefore, the magnitude of attenuation in the outside of a 
passband can offer the SAW splitter equipped with the good damping 



property that it is large and the isolation property is excellent, by 
arranging so that the strip line 33 may be connected to at least one 
side other than the side which counters the side by the side of the 
antenna terminal 21 which becomes a common terminal side at touch-down, 
for example, earth terminal, 24a etc. 

[0055] With the first gestalt of this operation, although the example of 
a property about a transceiver common machine was shown, the same 
effectiveness is acquired also in the damping property of the dual SAW 
filter corresponding to a multimode which has a common input terminal 
and each output terminal. 

[0056] It is as follows when the modification of the touch-down approach 
about the above-mentioned strip line 33 is explained. It has connected 
the side 41 which is located in Field Y in this layer of the 3rd 
conductor layer 16 in the earth terminal which connects the strip line 
33 as shown in drawing 9 (a), and contains the antenna terminal 21. 
[0057] Field Y is a field where the side containing the above-mentioned 
earth terminal does not contain the receiving terminal 23 among each 
fields X and Y which divided 3rd electrode pattern 16a of the 3rd 
conductor layer 16 into two in virtual straight-line A-A' which ties the 
antenna terminal 21 and the transmitting terminal 22. 
[0058] According to the above-mentioned modification, the earth 
terminals 24a and 24b which connect the strip line 33 are set in this 
layer of the 3rd conductor layer 16. Each two fields X divided by 
virtual straight-line A-A* to which the side containing earth terminal 
24a etc. connects the antenna terminal 21 and the transmitting terminal 
22 It is located in the field Y which does not contain the receiving 
terminal 23 among Y, and by connecting the side 41 containing the 
antenna terminal 21, as shown in drawing 6 and drawing 7 , fitness can 
acquire a damping property. 

[0059] Next, for the comparison, with the above-mentioned modification, 
other SAW splitters for a comparison with which a touch-down location 
becomes reverse were produced, as shown in drawing 13 . In the SAW 
splitter for a comparison besides the above, the conductor layer 36 of 
the 3rd "which connected strip-line 33b corresponding to the strip line 
33 to touch-down pattern 24D is used. Touch-down pattern 24D is located 
the side 41 which is located in the field X where the side which 
contains the touch-down pattern 24D in this layer of the 3rd conductor 
layer 16 contains the receiving terminal 23 between each two fields X 
and Y divided by virtual straight-line A-A' which ties the antenna 
terminal 21 and the transmitting terminal 22, and contains the antenna 
terminal 21. 



[0060] In the SAW splitter for a comparison besides the above, as shown 
in drawing 14 and drawing 15 , degradation of a damping property was 
seen. Drawing 14 is the amplitude characteristic near [ from the antenna 
terminal 21 to the receiving terminal 23 ] the pass band. Drawing 15 is 
an isolation property from the transmitting terminal 22 to the receiving 
terminal 23. In the property shown in drawing 14 , it was set to 56dB in 
849MHz, and about 2dB has deteriorated compared with the property of the 
SAW splitter shown in drawing 6 . In the property shown in drawing 15 , 
it was similarly set to 59dB by 849MHz, and about 3dB has deteriorated 
compared with the property of the SAW splitter shown in drawing 7 . In 
addition, the dotted line in drawing 14 and drawing 15 is each property 
shown in drawing 6 shown in the comparison, and drawing 7 . 
[0061] Thus, in the above-mentioned SAW splitter, by grounding the side 
41 which is located in Field Y in the strip line 33, and contains the 
antenna terminal 21, the magnitude of attenuation in the outside of a 
passband can be enlarged, and an isolation property can also improve. 
[0062] Moreover, what the magnitude of attenuation of the twice of 
transmit frequencies and 3 times as many higher-harmonic cycle numerical 
range as this is improved for by capacitive [ of each strip lines 31 and 
32 ] (capacitor Mr. property) by connecting each strip lines 31 and 32 
of said open type to the antenna terminal 21 in addition to taking 
adjustment of a pass band as shown in the spurious characteristics of 
the transmitting side of drawing 16 R> 6 (see **2 and **3 among drawing 
16 ) is understood. 

[0063] In addition, it turns out by connecting the strip line 33 of a 
short mold (grounded) to the antenna terminal 21 that the magnitude of 
attenuation can be further enlarged with the inductance Mr. property of 
the strip line 33 in said 3 times as many higher-harmonic cycle 
numerical range as this (see the minimum section by the side of a high 
region to **4 among drawing 16 ). 

[0064] (The second gestalt of operation) Then, the communication device 
100 which carried the SAW splitter of a publication in the first gestalt 
of this operation is explained, referring to drawing 17 . As a receiver 
side (Rx side) which receives, the above-mentioned communication device 
100 is equipped with an antenna 101, the antenna common section / RFTop 
filter 102, amplifier 103, Rx interstage filter 104, a mixer 105, the 
IstIF filter 106, a mixer 107, the 2ndIF filter 108, the lst+2nd local 
synthesizer 111, TCXO (temperature compensated crystal oscillator 
(temperature-compensated crystal oscillator)) 112, a divider 113, and the 
local filter 114, and is constituted. As double lines showed, in order 
to secure balance nature from Rx interstage filter 104 to drawing 17 to 



a mixer 105, transmitting by each balanced signal is desirable. 
[0065] Moreover, as a transceiver side (Tx side) which transmits, it has 
the TxIF filter 121, a mixer 122, Tx interstage filter 123, amplifier 
124, a coupler 125, an isolator 126, and APC (automatic power 
control) 127 (APC), and the above-mentioned communication device 100 is 
constituted, while sharing the above-mentioned antenna 101, and the 
above-mentioned above-mentioned antenna common section / RFTop filter 
102. 

[0066] And a SAW splitter given in the first gestalt of this operation 
mentioned above can use for above-mentioned antenna common section / 
RFTop filter 102 suitably. 

[0067] Therefore, the used SAW splitter is multi-functionalized and 
miniaturized and the above-mentioned communication device can be 
attaining the miniaturization with the good transceiver function by 
having the still better transmission characteristic. 
[0068] 

[Effect of the Invention] The strip line where the spectral separation 
section which has two or more SAW filters was prepared on the substrate, 
and the SAW splitter of this invention was connected to the antenna 
terminal of the spectral separation section as mentioned above is the 
configuration of being grounded by at least one side other than the side 
which counters the side by the side of an antenna terminal. 
[0069] So, attaining a miniaturization, it adjusts the antenna terminal 
connected to each SAW filter by the strip line, and the above-mentioned 
configuration does the effectiveness that a good damping property and an 
isolation property can be acquired. 

[0070] The communication device of this invention is the configuration 
of having the above-mentioned SAW splitter, as mentioned above. So, the 
used SAW splitter is multi-functionalized and miniaturized and the 
above-mentioned configuration does the effectiveness that a 
miniaturization can be attained with a good transceiver function, by 
having the still better transmission characteristic. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) - (d) is each decomposition top view of the multilayer 
substrate in the SAW splitter concerning the first gestalt of operation 
of this invention. 

[Drawing 2] It is the perspective view of the above-mentioned SAW 
splitter. 

[Drawing 3] It is the circuit block diagram of the above-mentioned SAW 
splitter. 

[Drawing 4] It is the outline sectional view of the above-mentioned 
multilayer substrate. 

[Drawing 5] It is the explanatory view showing each terminal by the side 
of the rear face of the above-mentioned multilayer substrate. 
[Drawing 6] It is the graph which shows the pass band amplitude 
characteristic from an antenna terminal to the receiving terminal of the 
above-mentioned SAW splitter. 

[Drawing 7] It is the graph which shows the isolation property from a 
transmitting terminal to the receiving terminal of the above-mentioned 
SAW splitter. 

[Drawing 8] It is the top view showing the example of a complete-change 

form of the strip line about above-mentioned drawing 1 (c). 

[Drawing 9] It is the explanatory view of the touch-down location of the 

strip line in the multilayer substrate of this invention, and (a) shows 

the touch-down location of this invention, and (b) shows the touch-down 

location for the SAW splitter for a comparison. 

[Drawing 10] It is the graph which shows the pass band amplitude 

characteristic from an antenna terminal to the receiving terminal of the 

above-mentioned SAW splitter for a comparison. 

[Drawing 11] It is the graph which shows the isolation property from a 
transmitting terminal to the receiving terminal of the above-mentioned 
SAW splitter for a comparison. 

[Drawing 12] It is a circuit block diagram for explaining each property 
degradation with the above-mentioned SAW splitter for a comparison. 
[Drawing 13] It is the top view of the conductor layer of the 3rd "used 
for other SAW splitters for a comparison. 

[Drawing 14] It is the graph which shows the pass band amplitude 



characteristic from an antenna terminal to the receiving terminal of 
other above-mentioned SAW splitters for a comparison. 
[Drawing 15] It is the graph which shows the isolation property from a 
transmitting terminal to the receiving terminal of other above-mentioned 
SAW splitters for a comparison. 

[Drawing 16] It is the graph which shows the spurious characteristics of 
the transmitting side of the SAW splitter concerning the first gestalt 
of operation of this invention. 

[Drawing 17] It is the important section block diagram of the 
communication device using the SAW splitter of this invention. 
[Description of Notations] 

1 Multilayer Substrate 

2 SAW Filter (Surface Acoustic Wave Filter) 

3 SAW Filter (Surface Acoustic Wave Filter) 

21 Antenna Terminal 

22 Transmitting Terminal 

23 Receiving Terminal 
33 Strip Line 

41 One Side 

61 Spectral Separation Section 
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